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INTRODUCTION

In the summer of 1971 NGU was given a contractby Norsk Hydro
A/S to carry out mise-fi-la-massemeasurementsover 3 deposits
in Espedalen. (StatsrådStangsMine, Evans Mine and the
Jørstad deposit). It was suspectedthat the ore bodies were
long, plunging,pencil shaped bodies and the main interestwas
to find out the extent of the down plunge directionfor possible
later drilling.

SHORT DESCRIPTIONSOF THE DEPOSITS

In earlier times there have been eeveralperiods of mining of the
ores at StatsrådStang and Evans, and severflgeologicaland geo-
physical investigationshave been carriedout later. Diamond
drillinghas been carriedout on the Jørstaddeposit. The geology
of the area and the form of the mineralizationis reasonablywell
known.

The depositslie in an anorthosite-noritethrust sheet on the
north side of the lake Espedalsvannet. The ore in the two mines
is nickel-copper-pyrrhotite,containing30-70%sulphides. Both
deposits are in direct contactwith and at the base of tltramafic
bodies. At StatrådStang,the ore has a strike lengthof approxi-
mately 120 m and a thicknessof 1-3 metres. The ore body's dip
is approximately45° N.

At Evans the ore has a strike length of 150 m and a thicknessof
0,5 - 3 metres. The ore body plunges approximately25° N. At
Jørstad the mineralizationis better describedas impregnationore,
containingmore massive sections.

At StatsrådStanlbiand Evans the upper 30-40m of the ore bodies
have been mined out. At Jørstadthere has been no significant
development.

FIELD METHODS

The mise-4-1a-massemethod consistsin short of sendingan electric
current throughthe graund from one earthed contactdirectlyin the
ore body and the other earthed contactas far ”away as possible,such
that no interferencefrom it is presentwithin the survey area.
The potentialfield is measuredon the surface. From the potential
map obtained,one can draw conclusionson the ore body's size and
geometry. A preconditionfor the successfuluse of this method
is that the ore body shouldbe an electric conductorsuch that the
fall in potentialwithin the ore body is very small. Thus it is
insignificantwhere in the ore body initialcontactis made.
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The instrumentthat was used in Espedalenwas made for NGU by
geophysicistPer Eidsvig. The system consistsof a current
source which is a gasolinedriven generator; rectifier; pulse
generator,which dividesthe currentup in pulses with inter-
vals between current;and instrumentsfor measuringthe actual
potential. The currentsource,the rectifierand the pulse
generatorare kept at one place, and the measuringinstrumentsare moved in the field during measurements.

The measurementsare carriedout by measuringthe potentialdiffe-rence between two and two points which are moved in series along
the survey line. The period when the currentis off, is used forcompensatingthe instrumentfor possible self-potentialin the
ground. The potentialdifferenceis obtainedby summingup thepotential differencesfrom a chosen startingposition.

In Espedalenthe distantelectrodewas placed in Breisjøen,
approximately5 kms from StatsrådStangsMine and approximately
7,5 kms from the Evans and Jørstad deposits. The second currentelectrodewas groundeddirectlyin the ore at the depositsto beinvestigated. At StatsrådStang and Evans the electrodes,whichconsistedof aluminiumfoil and copperwire, were laid against
mineralizationin the bottom of the water-filledpits, and at
Jørstad a 2 m long copperpipe was lowereddown drill hole No. 4.The best contactwas obtainedat a depth of 10-11 m where the corelogginghad shown a zone of more massive mineralization.

For use as a grid, base lines were set up beforehand. The grid
was laid out with the help of measuringbands and compassin thearea immediatelyaroundthe ore's outcrop. At the extremeties
of the survey area distancesand directionwere taken as the surveywasunder way and marked with red tape. The systemworked well.

Spacing between stationsalong the profilewas 25 and 50 metres.
In all three areas a constantcurrent strengthof 1 Amp. was used.The currentintervalused to begin with was 6 secondson and 2
seconds off. It was later decidedto use 9 secondson and 3 secondsoff.

The surveywas carriedout by 5 men. The client provided3 of these,Per Flaten,Finn Hansen, and Aasmund ørvik. Two measuringteams,each consistingof two men, carriedout the measurements,and oneman observedthe stationaryeqiipment. The long cable was broken
twice, once by people and once by cows, but delay on this accountwas small. Bacause of the large distances, good use was made of
walkie talkie apparatuses. The whole surveywas carriedout under
good weather conditions.
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SURVEY RESULTSAND DrscussIoN

Statsråd Stangs Mine

The surveyresultsare shown on the enclosedmap 1063-01. The
potentialpattern in this area is stronglyinfluencedby other
conductorsthan the ore body in StatsrådStangs Mine. Inductive
EEM. measurementscarriedout by Norsk Hydro A/S in 1969, show
that the mineralizedzones south,north and north-eastof the
mine, are good electric conductors,and this makes the picture
more compkicatedand difficultto interpret.

The conductorlying immediatelysouth of the mine has had an
influenceon the potentialfield such that it goes south from
the mine at a very strong gradient. These two conductorspro-
bably have no electricalconnectionwith each other. Even with-
off the conductorto the sotth, a steep gradientwould be ex-
pected to the south, since the ore body is supposedto be dipping
towards the north.

The conductorswhich lie to the north, north-eastand east appear
to have a weak electricalconnectionwith the ore body in the mine
without there being any direct connections. These conductorshave
the effect of holding the potentialrelativelyhigh ib a larger
area to the north, north-eastand east of StatsrådStang.

Certain informationon the ore body at StatsrådStang is thts diffi-
cult to obtain from these measurements. To get a better view, the
survey profiles500 E is shown in the attachedfigure1063-04.
The geologyalong the profilewas measuredby E. Overwienin 1964,
and the heights along the profilewere measuredwith a barometer
by dir. Jacob Kielland. The ore body's plunge in relationto the
survey surfaceis approximately550• If the potentialcurve imme-
diately over StatsrådStang is comparedwith curves obtainedfrom
model measurementsover conductiveplates with the same dip, it would
appear that the ore body's axis must be at least 150 m. On account
of the above mentionedinterferences,the interpretationis very
uncertain,

If the mineralizationimmediatelynorth of the mine has had a rela-
tively small influenceon the potentialpicture,the ore body at
Statsråd Stang would have a length down the plunge of approximately
200 - 250 m. To obtain more certaintyin the interpretationit
would be possibleto make more potentialmeasurementsby earthing
ihathe differentconductorsin the area. One would thus be able
to define the rekativesizes of the conductorsand this would give
a basis for decidinghow much interferencethey have had on the
potential field.

...14
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Evans mine

The potentialfield for this area is shown on the enclosedmap
1063-02. The highest potentialis obtainedas expectedimmediately
over the electrodeand the outcropof the ore in the workings.
The potentialfalls very quickly in all directions. The fall
off is so strong that it is quite clear that this body has very
small extents.

The fall off in potentialis slightlyless in the northerndirection,
and this indicatesthat the ore plate is dippingto the north.
But the fall in potentialis also so strong in this direction,
that it is quite clear that the azis down plunge of the ore body
is small. This agrees well with the resultsthat Einar Overwien
came to in his report from investigationsin 1964 where it is men-
tioned that profilesmeasuredacross the ultrabasicwhich the ore
body is connectedwith, show that it has a very small extent in
the directionof dip of the ore.

At the end of the ore's outcropsthe potentialfield also drops
very quickly,approximately7000 mV per 100 m. This shows that
the ore zone does not continuebeyond the known outcropof the
ore.

The potentialpicture obtainedover Evans Mine indicatesthat that
which remainsof this ore body is of very small dimensions.

LTrstad deposit

The resultsof the potentialmeasurementsover this area are
shown on the attachedmap 1063-03. The picture is here completely
differentfrom the two other areas. One has at Jørstada large
area where the potentialremains at approximatelythe same level.

It would seem that there is an area of approximately200 x 600 m
outlinedby the 200 mV contourwhere one has a good conducting
medium. If in this area there is a somewhathomogenousconductor
or one has a collectionof good interconnectedconductors,cannot
be differentiatedfrom the investigationsmade.

To determinethe depth extent of the conductoror conductors,
geophysicistPer Eidsvig carriedout some simplemodel measurements.
Compprisonbetween the field measurementsand the model measurements,
shows that the depth extent is probably small in comparisonto the
lateral dimensions. One would thus expect that the plate or ore
body's thicknessis of a maximum order of 50 - 100 m. It is also
possible that the thicknesscould be larger due to the presence in
the immediatearea of unknown conductors. The interpretationis also
made difficultby the donductorjust south of the ore body. The
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survey resultsindicatethat there can also be a conductor
slightlywest of the depositat 100 E and 300 N. This con-
ductor must in any case have a poor electricalconnectionwith
the Jørstad deposit.

COUCLUSIONS


From the investigationscarriedout ih is difficultto come to
any certain conclusionsconcerningthe ore possibilitiesat
StatsrådStangs Mine. The measuredpotentialin this area in-
dicates that'the ore body has an axial lengthof between 100 and
250 m. Suplimentarymeasurementswith contactsin the surroun-
ding conductorscould lead to a more certaininterpretation. It
is also possiblethat the surroundingdepositscould add signi-
ficantlyto the amount of ore in this arear.

At Evans Mine the potentialmap shows that the ore body left in
the ground,is of very small dimensions. Furtherwork here can-
not be recommended.

The Jørstad depositis judgedby far the most promisingof the
three investigatedareas. Potentialmeasurementshave shown
clearly that one has a conductoror collectionof connectedcon-
ductors,with an area of approximately 200 x 600 m. With the
help of model measurementsit has been indicatedthat the thickness
of the ore body is probablybetween 50 and 100 m. It would seem
natural that furtherwork in the area should consistof diamond
drilling to determinewith more certaintythe ore body's size
and grade.

Trondheim,December9th, 1971

NORGES GEOLOGISKE UNDERSØKELSE

GeofysiskAvdeling

Atle Sindre

Geophysicist

(Translatedfor A/S Sulfidmalm)

• • • • • .......

.B. Gammon.



A/S SULFIDMALM

INTER-OFFICE MEMORANDUM

January 26th, 1972

Falconbridge Nikkelverk A/S

Clarke/ D.B. Sutherland
D.R. Lochhead
R.B. Band
F. Hansen
Dir. Kielland, Norsk Hydro.

J.B. Gammon

Date :

To :

cc :

From:

Subject :

From:

Norsk Hydro Joint Venture -
Mise-å-la-masse in Espedalen.

Please find attached an English Ianguage version of the report
from NGU's geophysical department concerning these measurements.
The objective was to determine the extent of known mineralised
bodies beyond the worked areas. The method appears to have
worked very well. On the basis of these results we can pro-
bably eliminate the Evan's deposit from further consideration.
The results indicate that a considerable depth extent is pro-
bable for ore remaining in the Statsråd Stang deposit, the
exact figure would lie between 100 m and 250 m, depending on
the influence of adjacent conductors.

The most positive results are from the Jørstad deposit where
indications are that a conducting area of 200 m x 600 m is
present. Thickness estimates were of the order of 50 - 100 m.
Taking a more conservative estimate of 30 m for the thickness,
leads to a potential of around 10 million tons indicated mine-
ralization.

I agree with Sindre's conclusion that further drilling is warranted
at Jørstad. This will be discussed with Norsk Hydro when making
plans for 1972 work in the Joint Venture.
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